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(54) DEFECT INSPECTION DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To easily observe how 
widely crystal defects of which size distribute, by 
indicating on a display means the distribution of 
defects corresponding to the depth set by a setting 
means. 

SOLUTION: Scattered light 2 from defects is condensed 
by an objective lens 3, split by a dichroic mirror 4, 
separated into wave lengths of 810 nm and 532 nm, 
condensed with lenses 11 and 21 and detected with 
photodetectors 12 and 22 for each wave length. The 
detected signals are amplified with amplifiers 13 and 
23, respectively and peak signal intensity held by peak 
hold circuits 15 and 25 are outputted, respectively, 
which are digitalized by A/D converters 16 and 26 and 
taken in a computer 6. A display is connected to the 
computer 6 and information on defects is indicated. By 
this, the distribution of defects is indicated based on 
the existing depth of the defects, size or both of them 
and so the tendency of generated defects is specified. 
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[ff**i] *tft*fc*S:flRlt^'SrirteJ:o"C#feix 
5>:l»«*3efifc*5V^T, 

mmy£mm~m^^TMm&m(D&&^&mts, Rum 
tart t-s*»»*3gBo 

[fit** 2] W*«1^*5V^, 
[ft** 3] »*fllfc*3V^ 
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S^CPfetftSESBo 

[ft** 8] »**7{£*5V^ 
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30 [ O O O 1 ] 
[0 0 0 2] 

LS I £rlgj$-t~ 6MO S (Metal Oxide Se 
miconductor ) h y # <07t&\Z.1BE& Lfc& 0 °plK# 

*fcm*^4co(£T^#*raJH^:*o■r#Tv^s 0 mo 

*>:PfedS#ffi-rsi;, ^y = ^BMb»ii«ifi^tt^rii 
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[0003] ^<d£ 5 i-^Pfiit-ffii^ ^^i&gk&m 
[0004] ^^p/a^r^^^i/y ^^^me^ 

[0 0 0 5] rco<t 5*9^^S:M*i-5(c:3^i9. - 
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Abstracts of the 1996 International Conference 
on Solid State Devices and Materials, August 26 — 
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[0 0 0 6] 
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[0 0 0 7] V y n y 6ISf^P6^ii 

[0008] 0ij^^\ **r~— /H»&«<z>*^ ^<D 

'><z>3f 5£ogg £ Kijsi^T if(^ J: 5 Y X-? 4T<z>ffi5Mfr 
t££\ «*-T5ri:Ji:J:!9*iJS»JSnSo rcoJ:5fc« 
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^of:COP (Cristal OriginatedParticle) grow 
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[0011] 

itfig-rs fcft^atfefr {d*srflasti-s ^laoTi^ 
s^s&R^-ra^at, mzmm^gt-vnbtitzxftk 

ate. J: o TK^Sttfc* $ icffi S 1 5^Pfia>##«r** 
[0 0 12] 6A±^«t 5*^te«fe3S^«o»tt(^«fco 

[0 0 13] *»Wett3E^, f^tt^Mt^r 
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[0 0 18] 
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tl<5 0 

[0023] jtgB^Hi^&fta^^^bfca^^T 5, 

ii*.^>T ^ v^iat^J: 9ittW-f-S 0 0 2 (a) i-^TJ: 

5f-$£ft5 3 2 nmfc^V^Sl8 1 0 nm(DWMJt& 

tfe*P«i-St9ii*tb5 0 5 3 2 nmliflt5t, HI 2 
(b) fcTjrTJ; S'f-T^l 3coWyjfS^sfe5K^b 
f-L^I/^t2 0 1^x./hi^ IH 2 (c) f-^i-n^ 

/N'^H^fc^fflMf^ ei2 (d) 
fpmK 5 ct ^ t}\* — /v keik 1 5 — h y # 

@2 (e) i^-T J: KIUK 1 
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5 fiT i'Xl 3C0t°— ^gftftS:^— /l^ Kt"So 8 1 On 
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[iJKoffi^^t: 0 -^^-/PKfcyir^ h^tL^o **3* 
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<z) b y mz£&x$&mmmm3 o 1, 5 3 2 nmi:^ 
»a*«fe*a«co h y ^{Ji<fc-5^pa«ia«sia3 o 2, si 
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ft 5 3 2 nmdS5fe^>:telcWltS*tS«l;:B8#tffi«S:T * *v\fc«>-cs>« 0 

C>LTtfa'JLTfcJ:V\ 85 5 3 2 nm|: £5«a#;3ft [0 0 2 7] fc*3 % **MHlfi«oaiSfft«, Ate<£>A 

fi8 10nmia5fSL3e»«flt Ofe&ffi* 2 2 (D\% [0 0 2 8] ^Sfe^«*teBSr*»5ff*#(|g*KT(- 

»^i^i«g5 3 2 nm^SAS^^rt^t ASSSTtt:, » 1 T?^-*. ?>tbS 0 

<^-e&S(0-e, 3 2 nmtJlJ:5*a3fe3fi«ff-i- [0 0 2 9] 

<#»ffl» l 2 <z>«^) ©«dsj>su*v^J:9/hS* [^1] 
fflSr^rrST*-* fc» L-TttaiSffi«*WS:fT 5 * 10 

r = l/2 7c k ( 1 ) 
UJot, £55* J: 9 A»*l 0 ^%»t£A»L*:5fe<z> ^WL;fc££0«$maWffi«&a, A*t3t3fij*Sr I t u 

3S*tt*B^fe^ai* zcD^r5T-tiexp((-2 z/r) 4^«S®J;i9^£ z (DffiKicS>S^Pfe^5>o* 

cos(arcsin(sin0/n))) f£tt*ffifiT J: 9 £ £ a#Sfi* S ft* 2 <D X 0 \Z.m& - t £ Q 

fcM£5 0 U^otSg^J; 9 A«# e -TMfe«ic3te«r [0030] 

S=I oexp [— (2z/T)(l + 1 /{cos (arcsin (sin 0 /n))})] 

XT i XT f ••• (2) 

T i f*AW*^^*^fe»Krt*ffiii:T^^ *ixa 1, a 2, AStJfe^KrtSffiiffT^^SiS^S:-?: 
T f ^tfca*^«Krt*ffiBLT^fc^*^o 20 Jt-etbT li, T2i, tfca3t^«?Krt*BBiiLT^^*: 

®ia*-cfc5o ^^-^aig^^-^n^nT i f, T2f, 

[0 0 3 1] »Sgn, X2\ctt1r&m$rm 3, »4 2S/*!9iEo 0 

J:*M*lnl, n 2. «A«S Sr^^tbT 1, r [0 0 3 2] 

2, AltJtaSftSr-tix^tbl l, 12, $ij^£*b6i6:a [»3] 
^^SSr-^tb^S 1, S 2. tt#8fcai«ffi«£**L-?* 

S1 = I 1 • alexp [-(2z/n)(l + 1 / {cos (arcsin (sin 0 

/nl))))] XT1 iXTlf (3) 
[0 0 3 3] [f4] 

S2=I 2 • a 2exp [-(2z/r2)(l + 1 / {cos (arcsin (sin 0 
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*9 . xffi<Dm£&mz}x$k5 7bm.m7<D£*>\z. * [0034] 

MbWo [ft 5] 

z = C 1 • 1 n [C2(Sl/S2)(a2/aD] (5) 
[0 0 3 5] [ffc6] 

C 1 = 1/ [(47rk2/12)(l + 1/ {cos (arcsin (sin 0/n 2))}) 
— (47ckl/A.l)(l + l/ {cos (arcsin (sin 0 / n 1 ) ) } ) ] 
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[0 0 3 6] m 7] 

C2 = I2/IlXT2iXT2f/(Tl iXTlf) ■•■ (7) 

**W^fc^T^RS<DffiSffiS**»Sfc^J^ttjfe^ ♦^tfcSLWS^a 1 teifcsoj; 5f-*-Tw t^£6 0 
ltetf>A#£&#fc5f&&& s *>5o »3i;i:|3V^I*W&S [0 0 3 7] 

al=Sl/(HXTliXTlf) *" (8) 

Tii, t i f ofiimiliMo t 9 fl-lt-e* rtas-c#5 0 

T\ I l^ft^r*mfi^aiJ^LT*5tt^\ S 1 Srai^fS [0 0 3 8] A^ $ ^Wtb^W4^®iR * tl^Stft ^ 2 

Pft^JBW*dS8E*p-e«>iT,rf. Mi ettasifcS; IffciJ: 9 »$maWrffi*<z>Jfc a l/a 2^ 

#7t^ • ^(DWM 0K*SA^\ 1 9 7 5 *S"e#So -fcSB£H3«> T2i, T 2 f OQffi^r^^ 

, 11902-971 H) ^AI^coA^ 50 3gi£<z>o i 9 ff-* U I 2 cofiSr*Huir»J^i- £ r i: 
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±9, »7^e>C2©(IS:*6$ri^#S 0 
C l <0«fcW»5aft*3 l ± 9 

[0 0 3 9] Rayleigh®:SLt-J:or^teO^:^^ 

<^»ttl&tt, iSfflftS illf (199 

6) 1 1 6 2-<— 1 6 3^— ^f^^tltl/^ 

[0 0 4 0] «±o<fc 5i-LT*a??e>^fc^|ife(^jSi*ffi 

[0 0 4 1] [H 4 ^*»W^«SjR»»*<Z>»SlJ**ffl| 

£r^i- 0 M4 (a) i^i-J: 5 ^H&<^ 

(b) v\^^i:Mm^<OiKf&4 0 l, *® 

S4fc4 0 2 CD X 0 {^M^-t& 0 
[0 0 4 2] Z<D£?\ZLV*s^mffi<D±mM&ftm& 

[0 0 4 3] ^^^t^jsfe^^^^te («%^tp) fc\ 
S^ffii-SiSISSrttStf^ix^ SSiSxef coif rt? 

[0044] iotKeft *iMs-?r<z>P5 
[0045] fe$m.ffi<Dm-?ffljt L-fzLftmmm me 5 

% $11^ (1 9 9 6) 1 1 6 2^^^1163 
[0 0 4 6] *3SM3lifeWT^H&dS#ft-t-saiS^ 

[0 0 4 7] ^i*^^ 0>yay^xA) teczffi 
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[0 0 4 8] ±1BXS<D*TN 

IrJ*s*>5o *ie««iexS"e*«3ffiS:-r5C:t^ 
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20 rt^i^fit^^i/^wiWfaot^ 

[0 0 5 2] SfcJgfi^Pft^ffi^SfigfJ-^^^S: 

30 rimSo 

[0 0 5 3] ^tf^^V^/^g^ftricSdSIIHBB 

[0 0 5 4] £7^. E!4 (c) «t#Sco 

%L&&m7£irZ> hu—x% — y/V4 0 4, 
SfilSrJI^tS 0 5, ftJcjSSffi 

g^rffi^-rs M/-^^y;V4 0 6 Sr-tix-Pixo^^ 

40 ±XM4 (b) {^tJ:5MM^*/TLtfcJ:v\ 

SrSB'J^-TS - t i> T?# So 
[0055] 4*5, **Jfe09t?JiK^»Si^#aE-rs>: 

[0 0 5 6] H5^**WJ;:»5>:tt^o— Jt**« 
50 £r^T 0 **ffi0iJ-Cttl?3i^Sr«L.fc*^Xo«ffl^b^: 
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[0057] mtm^u<D^\%^^xm<o^mK 

[0 0 5 8] fc*s, #«Sffiaf-#«Ei-§4cPft©*^:3ia 
[0059] 0iJx.tf, >cPft^ai*i;:«#*T-«i^*L 
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Sria 6 i^7^-r 0 
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^^^ttiirfc^^-^_b^^(R), iffa (0) <omm 
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Ste P 2{£*3V^ ^RSSfB^ai* (Z) , (d) 

JffiWffiBK^Lfc** (z) , «SS (d) of*— 

[0 0 6 4] ^t^X\ Step3(£*5V^t\ HI 4 (a) 
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(d) &A£il,miJl'tZ>t, JBWUfcteS^-^T 1 — 

❖"TSfc, (Z) * 
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* (d) <D&f&&&¥m (R) , *IrI (8) O^-vLh 
ffigi-T^/SLT^U 114 (b) {^-Tct^ft^Pfe 

[0 0 6 5] 
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1 6, 2 6, 3 6-A/D3y/W, 2 0-ftg8 1 
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4 1 -"iHlte^^ — v\ 4 3- R7r-^ 44-!) 

ffl«tft*D»^hy^fi;:J:S^H&tftattH. 3 0 2-5 3 

2 nm^j:5»a3fci**ass^ hv jf^x&xmtkmm 

m. 3 0 3 - 8 1 0 n mi^ J; 5f M^»<Z) f y ^fi: 

£&xmtkmm>m, 401-sirtm 402-gg 

4 0 3-t/heg^jt^t6 M^^^-y/K 
40 4 0 4-ft^feS^jttt5 hl/^^-y/K 40 5 
-ft/h«8*ffiHS:}i^i-6 h i^— *#-y/K 4 0 6- 
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